NHE-1-dependent intracellular sodium overload in hypertrophic hereditary cardiomyopathy: prevention by NHE-1 inhibitor.
The purpose of this study was to verify whether myocardial intracellular Na(+) overload may take place in the hereditary cardiomyopathic hamster (CMH), as a result of an increased activity of the Na(+)-H(+) exchanger isoform-1 (NHE-1). Our results showed that simultaneous intracellular Na(+) and Ca(2+) overloads as well as an increase of NHE-1 protein level took place during the development of necrosis and hypertrophy in the CMH. Treatment of 30-day-old CMHs during the development of necrosis and in the absence of hypertrophy with the specific NHE-1 inhibitor EMD87580 (EMD) for 50 days significantly prevented the increase of NHE-1 protein level and intracellular Na(+) and Ca(2+) overloads as well as necrosis. Treatment of CMHs during the development of hypertrophy with EMD for 198 days prevented the development of both necrosis and hypertrophy. In conclusion, our results suggest that NHE-1 overexpression as well as Na(+) and Ca(2+) overloads do take place during the development of necrosis and hypertrophy in hereditary CMHs. Moreover, our results suggest that the blockade of NHE-1 by EMD87580 prevents these diseases by preventing the increase of Na(+) influx through the NHE-1.